ABSTRACT 

A torque transmission mechanism includes a drive shaft (31; 51; 84) and a driven shaft 
(32; 52; 87). The drive shaft rotates about an axis. The driven shaft extends along substantially 
the same axis as the drive shaft. A torque accumulator (35; 53; 90) serves to accumulate a 
rotational torque of the drive shaft and to transmit the rotational torque to the driven shaft due 
to a fiictional force. A controller (20, 21, 24; 54, 57, 60, 64, 71, 73; 81, 92, 95, 98, 104) serves 
to control the accumulation of the torque in the accumulator. 
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ct^ix^?>hfvifBmm*sJ:u^ctii:mf^^itmibx 

10 [0002] 

n. t»J;*.»S 8 {c^-r J: ^ ^c0«gfTl»««t 1 6 0 «:fi|A 

/C'f>>'^•i7 h^©iaDSS»ISl 5 0*i5i«3tir(,»fc. 
C©toGiej«>lil 5 OB, KKljS<!:L-C©®to-t-5J 1 

5 1 <b. mnm^^-^i 5 i©ffl;^rfiiii 5 1 atcasio^ 

-i? 1 5 1 (C«MSn/cilSft*m« 1 5 2 ^]®M 
1 5 2 U-CfriB^tll*- f 1 5 1 (C J: EI 
20 e-rSXf>F;H 5 9i. feXf> F;H 5 9©5tisS 
ffliKc3(0#W/cliIiEflSS««l 6 0>Srmrt^.S, US 
fTSSti^ 1 6 0 ;^ f> Kil- 1 5 9 ilsHft-CHIignJtg 
(C3£j#0/«:r>t;l' 1 6 1 huIB;^ f> FJH 5 9© 

JfJt^i^r^C^/N^v-l 6 2^«;^-Ct>-5. r>fcr;n 6 

1 5 4K«|$W 1 5 b^ffLXmnoimiC^^ 

nrc^s. T>e;n 6 1 ©$fe4iSffl'J«, '^>/^•4'^^r- 

n-5. xf>F;n 5 9<t-'^>v-l 62<f:©rati:«SI 
^1 6 4. 1 6 4*J|ft*a.*nrt>«.. 6 4, 1 

6 4 f*. X b-> F.'i' 1 5 9 (mmmticffmutcmm^m 
icMLxmmr mmmv^mf>^':>mm^Pim<Dt}^m 

ISQai. 1 6 2©F«g^ffi(C0fi!ibfc. tt* 

1 5 9 a iBiMr6j#cDffliJffimv^m©;^f 1 6 
2 ai©P^{CM*ji*n-CCiS, C<Dtclsb, >'n>v- 1 
6 2 », ;^ f> K;U 1 5 9 CCjFfb-CfflJPtWJClillgL.-^ 

40 [0 0 0 3 ] X. >'^>v- 1 6 2«> ffl?S«*a 1 6 3tc 

Jb. 1 6 2©^«l{^B> mmtiZ 1 6 3©f* 

^:f3«Ctab-C^C$n-5.. ^N>-7- 1 6 2©Bu4SMCC«. 
2ffl©}T«83^SPl 6 2 b. 1 6 2 b*iT> t;H 6 Iffll 

1 6 1 ©f^^{c«2*©rrSST-A 16 1a. 161a 

1 6 2*SEJiW*al 6 3(Dfmi]K.j:')mm-r^t, ± 
IB0/cJ:5^c^>'^>r?'-l 6 2«mrjti/Oo|iis-rs© 
50 -C. 1 6 2©tTl8^SPl 6 2 b. 162b*lT 
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>l^;H 6 l(Dm?T-A 1 6 1 a. 1 6 1 a^«§^ 
L/. cncc J: 0 T> 6 1 (iCmWy\^(Drmf)^-^^ 

1 6 i^~m&.±(Dt^mhJi^^ (i^icmisbmi) i^nm 
ni^M^&L-o-^myji^^ambxrmmu i e 2 b , 1 

6 2 b)&5r>tf;H 6 l(DfTlSr-A 16 1a. 161 

a 1 8 0 • mm^Lfcm. jts^^sp i e 2 b j^^jtst- a 

cn{cJ:Dr>bVl/l 6 l}&s|illEL.rfcD3&^iB8s?># 
[0004] 

hS*aD*Si&«l SOrii. /^>V- 1 6 2C!:>}TS^ 
5^gP16 2b. 1 6 2 b^T>l:r;l/l 6 1<D}TS?T-A 

16 1a, 1 6 1 a^>!*Lr[Hl^:^[^We5^$i±^Ci 

tc^t)r>fc:;H6 i(c:Ac^>:clpl^h;i'^ ii^om^h 

^^^^mf&ttj:^x\.>fcfc^. JTS^^gPl 6 2 

b:i^^^fj^r-A 1 6 1 acc^5^-r^^^crr^# 

^) cn:?J)^^^:bD*$2i^)ai 5 OCDi^^^CC 

[0 005] 
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^'r^mw}m(tcMLxm^[ti2^m^m^'\^^ct^^x 

^^^*(D>r>>'^•^ F Sitae iSfd?)isoc*5c^^ rrSBf 
m^i^^tj: h)Vif^mt)[^xi^c^mm<o hJi^i^xm^ 
[0 00 7 ] m>m2(,cim<Dh)Vi^BMmm(fCj;:ti 
'^-^f)mv}'r^t. mm.mMum^ci6i.^x-(>^-i- 

mm$itmt}mcm^^ti2f)sm^m^xm$M^-w 

ict^>^-i')v^^m^xummTM:^i^^M^^'\^^ 
t}tLxim'ri>. u^x. coM^mmmmms^ 
m^fcmmx^zy^-'i^jv^^^ismmi^i^vT) t 
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«*a*i^*f^< i. Si>*W:^liii*s|Btti#<t-<*-ClilKL 

(0 00 8] c©j:^{c, ^nr^msmK:m^\m^ 
[0009] rm:^#(c#ftnsns@Ktgi5ij 

3<T.-5>, mSft*-d?A^6©fcb:^h^l'^*3jSM+'+icf^ffl 
LTt^^t^SI-C. ilS+*-\'©4ifi*3<?±3nS<!:. jSS 
«^^©lt®*.€. > if -:^;i'=t^i' $ © 
lillE:;5'isji«jg>Ff:;?[S!CciPiig5-a-^:^*5{^ffiu, c©b# 

©-Y>^r-:^;^=P•t'©Il« (0K73(Sl©^fir) 
*a©iSSSS%«*W*l»K5:^ri6j'^S<a3-l*-5ft:«6©8f(fP<b 
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> ^ -:^;i'=*^if'(c*f ^ SlHiKffiiS©:^ 1 3 * jlWtcia^ 

r^#«ia©^###*i»^$n/ciapt-c> mm^m 

ttflll©a»)X^;l'^-*itB;^3llll(C^^efc)'3-30^>. |g 

«i#©flittx:».;u=r-©tBaa*sm:^,f*{ce^3tis c 

l-^ flt«©:T;^^^i£t^-C«. igS6li»©lHl3£»ffi;>jfili 
«cSISIft=JCCBe^6nJ5:i>/t«>. m:^JlMB©S«lh^l'4' 

[0010] g»*S3se«g©hJi'i'e^««:j:n{i. 

©^SBcca^^ n, cnic<fc 0 ^ 1 #t«*a®*BSP*ii^ 
©^#{4^tfcig*i^^3ns. mmm^mLi^ii>x >( 
©^^#iFtfc®*swi^snri5 1 ##«ta©^i»*s#* 

IEttii(c^#^^<« c©J:5K:||2#^«fci*/Myrll 
1 ^Sf «*a©«8SP*«*f=t*«K5:«no|*/i:{*«##** 
t63K^{43 -a-CigSftfA^^^teS if, * /c«|gtt#{c|^ 1 
^#«*a«r^#f=t3!pii-S«^-C**©-C. i»*®2iB*g 

©«*!RCC<fc 5»^<b igi«©f^fflsam*ii-r 

[0 0 1 1 ] W3jS^4fB«S©hJl'^e^«{Cj:n«. 
{CP 5r d7 3n-c^fr«ia©re8tr«|{c^?t-rS)S*##*5^a 
©P-:'i'J|g4#^iljg|{^fCj:f)«S^-r-5i, ^#tfta© 

i' t - 3^ ©tti:^ h ;l/ ©-^tt h ;t/ A3 ta;^ 3 n 

fifoT. ^s&^mcj:-prciyi7^a©«$ijt»as>sr 

t-a-jUTSCidirit-5.©-?. ^KmS6X:a©ffi<,^ffiS 
tSttSSrii. a-;.i7i^g(cj;0^^(**a©«t#^*« 
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[0012] 

5^}git'C:^->Slf^-r^imS6^-d?23&5e»b, 

[0013] mib^-^2cccfcom;^sn^iHife^?t*. 30 
^wimt hx<DmmmmwM2 0 ^j^rtaD)^«?>^it 

3 0CCe^Sn^o mtt'^-^2CDtH^;#2 aOi. 3® 

cDiifM^*'t'2 1-21 ccfli^^tDsnr. ^mmmmM- 
m^2o<D±m^^*t\^xmtt^o cosiscdiem^^' 
i-2 1-2 ui+i'';r2 2tciii^ojtgcc3tf#snr*5 

^« C(D'Y>^-:^;b+>2 3^i. :$^^:>'^^s;^>^^l 0 
n/cn:y^t'>2 4a^«i;l/c®lP^:;^;^g2 4 5t^^gX 40 

OWt^nri^^o c(Dmin'vi?Kg2 4<Da^;^^fc: 

> 2 4 a > ^ - :f 2 3 CO^Iiffi^^J^ b/c^ 
ffigiJ23a (S5#M) ^c^^^^renrc^-scitcj: 
0. '^>^-::^;^4^i^2 3CC«*<*yN«i;s/>^/l OtcM 

mSfflJ (0 UC*5l>r2EffliJffiffliJ) tc«, liS&#3 1:j&^— 

yT2 2 i-H*riHiig-r^o cconibifia loiSi^&i. 
+ i'yT2 2CDiPiiEf6iKoc^aur*5 0. fieoTStt^ 

20Ul^jl42a{C— aurt^^. 50 
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[0014] |gSb#3 I O^fe^fflJfc^S <i: 0 /jNB|(D;J<xgp 
3 I a:^i|5||*CCff^^SnrCi^o CCD;i<;^gP3 1 a«tt 
:^7#3 2<D^7L3 2 a^ffl^fH^effi^Cjf ASnri^ 
jKXg|53 1 a«. ^?L3 2 a CcStUrS:^fSjJc:^5 
/co#;:c<}fASnrii'So $/c. Ji^J^gps 1 aCCJiffif 
®*R5Kt^cD«S|53 1 b;&i^cO:^MICC^^/corffJ^Sti 
rc^^^o C<DJj<XgB3 1 a{C«2ffl(OS^3 3. 3 3*i 
e5ei>iZ<^nrii^o C(D2^CDSi^3 3. 3 353:. 

^nw:/:jfi!i3 2k:^c:t/c«j#?L3 2 bicffi^snri^ 

So Mffi}f7L3 2b. 3 2 b«. fflStc^ffaj-TSfflgOc 

*5i^r^}#7L3 2 aWcmaLr^ti^^nri^^o 

«^?L3 2b. 3 2 b{CffiJ#Snr^^3 3. 3 3;&53: 
^L3 2 af^tC»;?^ffib-C:foD . C©«^W0/cS|5^*J 
^H';^^P3 1 aCD?tg|53 1 bCcJfASnri^^, cnccj: 
d<XgP3 1 aOt^r«^S&lili3 Itmtim^ 2tc*f 
UT«i:^rSlk:«ffiStc^(a:T^t8Aj:t^.{ciiiteSti. HIS 

f^'r€>J:5Jcm:t>$ii3 2(?:)i1-jgfflfJcc««#«*a3 

5;&Sil#3nrfeO, C©^:gf«*a3 5{C<fcoT^3 
3 . 3 3 5&^fig^?L3 2b. 32b f)^h9\'mm^cmM{^U 
Cii:^iC3^o-CCiS. tU:^*t3 2ti. «i^t:f3 4^/M/ 
r*:f*/^»i?s^>yi occiiepjfig&c5:J*snri>So c 

^x* (^^=&BS) tmm^ti^. 

[0015] ;xtc. fgttfi 3 1 tmtims 2 <b<7)F^CC 
:fc^#CD#^t^*a3 5 3&5MI*3 1.32 (D^i^IM^ 

^c^^fctmxmm^inxi.^^^ :^tmm^c^i.^x. 
\.>fy^^mtf^x;^^x. ctitimi^m'^omm^ctm. 
5 ^/M.ngs6m(Dfg«j« 3 1 0:^111 ^ (omW)^wbm 
/^Lr^glb$i3 i tmtim3 2ifi—wx7^m^^m^'ir 

[0 0 16]-flSCC. ^2:fe<fcO'S3tc^n-rJ:^CCi5E^ 
* CD^^ 5^*31 k ©-fflffl'JcDrtJSfflrjOc|gSb# j 1 A 

flWffJ(D|^^PJ(ca:^ittj 2*1fAU/ch;l'^fEa 
^«T<b"rSC<hCcJ:0. IgSftlftj 10:6130 CDlHlK?:)^ 
mtjmi 2liCBM^tx^ j 1 c!:th;^fAj 2*^111 

i^<c<»AoItg?^cS(<:SSSnrii-2><, m^^\t. 

j i*5j:as^m:^?ttj 2(D#st3:. ^xni^xmKx^^ 

l3&^;&lHli£^-Si. #^tftak<i:IE«&$6j I t<D 
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rj:t>iD. mwmj l©*flil^cc:cfcO#t«takcDIEttW 

c^rjgftttj 1 i-ftr^ig^-r^o ^if&^t3kcD:&[i 

^g*«:fak:05;&BIE-r5<!:. *©Ul:t^WiSI5* (a;tJttj lo 

(n) r/^"r7?f^cc^{aLr^^{^^:^f&jicMDe»:n^ 
{^<o m:^fiij 2^i^^^^tak^/rUT|g«&l*j i <b- 

[0017] mmms 1 cDSsurofc^. Rias^tt: 

h 3 Qoy^mm (fiM) ^O^^^nri^^o 
3 5<DiES&liMiiJi»3 5a (S^:effilJ(DSgP) 30 

V3 ei)m^'ra>tm^iitf3i3 5CO,|ga6IAM^I53 5 a 

gP3 5 ali^^t^:b3 5 CD^^^^^tt^^^^t"^^^ 

3 5 a«^*«*a3 5^ll«itt3 1 CC«€rm^-li:-S«# 
la^Cc J: 0 m^iim 3 5 CD|gStJll6<IiJSa53 5 a 40 

[0018] tfc. C<D{1^W)y'U- h 3 ecDieWfficc^ 
m2 0vl:^^m3 7i)m^ihtlXir^^o C(Dm2U-ji^ 
mm.31\t. ffffi«ta3 7aOcj:0§^*WLffliJ(c{^|$S 

nfcmB3i h^m^xi^^h. mm3i humtz^i^^ 

c^-So >f>^-:^;i'=t^-t'2 3©0icc*ji>r:£fflM^c^3: so 
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%-^mW^2 3htm^^inX\.>:h. 05Jcti, 

:^;i/+*+2 30[>auc:tec>raE»Js mm) ffim^tix 

t/^So C(3!>^iaS»2 3bCCSI^3 7b)&5{K?)iitS'Ci 
CCJ:0. 'Y>^-:^;l'=Pi-2 3 0C*J-r'2>f^lt!:7*U-h3 

3 5<otB:fjfi«liJSSgp3 5 b (0 1 Jc:tec^r£«m) 

vm^m^uh&itin3 2i^mm^nfcu^v']y-v3 

U-h3 9t^. ffi:^l43 2CcS^«rU/c±26t&3 8CCj:0 
3 5 <Dmtimm^3 5 b {3:#::^f^-v(D^{45!)^*ISfJ$ti 

[0019] «±(Dcl: ^tc«^L/c^ mjfeff$fi8<DfeD 

SSa^^lCcJrn^^. ^y^Xy^^-b^tl^m'^hxm 

m'^-^2^mn^^ht. mmmmmm2o^mxm 
^\tn3bo:>mmmi^^tmmMcx o^#«^*f^5c 
zbimmms it— ft-caa^L^^e^So */c. fpis 

h 3 6ti^^«^a3 5 iI5IlteCCOi^r-H*^t$n 
ri^^CDr. «t^i*a3 5j&5|g«i*!i3 \t—WX:&mm. 
rfl\tC(O^V'\y- V 3 64>cne»<!:-«:r;&@K'r 

^/c. MMffim^«2 OCC:fel^r. jiS=^^>2 1- 
2 1 i)^^1^^^i^Xk^^>'^-i^)V^^2 3;&5*^*>'^ 

'^i;^>^l 0{c*fLr@5e^ti/c1^ag«:*t^$n'S:rc 

Vmy'\y-V3^kXC<D-(>^-i-)\^^^2 3liClii 
hx:&m^r^. V^my^\y-V3Q<0-(:y'^-^)\^^^ 

2 3cc*f-rsiiiiE«. m2viv^$m3io:>mm3i h 
^Kmkti^3i QiKtni^xnx^m^r^f^^htii^tiho m 
^ktf^3 b(o^umt.mtimi3 2(^^i,x^^n^ij^ 
<omntfj:^(ox. m^\tf^3bi)^^mmsi^^^^t. 

C(Om^\ti^3 5 i[±i:^|fi3 2 L(0^(Om^^C^K^m^ 

\tt^3b(omtinu^tf^^^i-^^ij\p\^^n^hrix. 
3 5 (Dmt}nm^i^mt}mi3 2 cc^^f^ < « ^cd^ 
mmi{3 2tm^\tu3b^fyi.xmwm3 \t— 

*aGiti52?)h;b>7^i. mSb^-^2^cj:0tti:^$n'S 

[0 020] taO$«i*H>H'^TM'C^Qi;*«25>5)WfUr 
m^Wim^c^^ctK^^ . a;^!liS3 2tc:^#^j::taDiti9 
fi!>ffiei*5f^JHl3n. cnocJ:OW;t;W3 2cD[iIK:<)W± 
$n^i. ^^tft3[3 5:fecfcO'|gKl$ft3 l©liIK:^^<?± 

snSo igKi^3 loc^rti:^-!' ';T2 2(D[HiiK?&^ff± 
^ni>cti^x^mm^'^2 1-^2 icD&K*^ff±3 

«^oT±IEiaDltSi6S6t7:>W>^--:^>»b^'-^2 3€r 
m^^^ihtithXV^mi^X. -^>^-:^J^¥ir2 3» 
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i'2 3©lilfe«. 111 i'$lg2 4©P •>^f>2 4 
a41BSli*a2 4 b {CtnL.r^jMS-a:^C3!ii6Ad:3n&. 
cc-c. ffl:^lili3 2«:fH)D3*a*<ai;ifS»fi!nW. »l 

D-:; i'^g2 4{Cj:0 'f>i?-:^^t'=Pi'2 3A^*^-'^r> 

Ol^rttaK*aDS5tolilife«:*W:^l43 2CD|5|f3(c|l 

3 2 cc#})n^n-s*ai;i»e*fita}i*(*g|J3 *fc^i/^> k 

^'iia2 4<Ditiafim:t}iCtnbX-{>ii~i-)V'¥^2 3 10 

JcffiJ^ L-C tenths 0, i^^<DMmwh^<rj:Z, c 
OCtifih. S^in -:'^ilS2 4(DJEffltf*a2 4 bCD# 

C©fc*. »ia,?i5'ilg2 4©IS««fe2 4b©'M^ 

;^W{'P*«(ci o-CJl®©fiti^5Si,i^cCi®H-Cjt^OC 20 
^snrt^So '0^-:^J^+*i'2 3ti. *fi 
+'i'iLr©ffl:^«i2 a.o-\.>xmmm2 1 <!:«S>Pt:^ 

2 3mEmmr^. W'>5r-:>-;l'^i='2 3*52E0K-rS 
<t. {'P«j^lx-h3 67!ii||2a 2ri'S|g3 7 5:/M^-CS 

mmsnicti^^i.-) . cnccj:i)iiitt{i*a3 5©igtttt 

fflij«a53 1 aj55##{^«tW^:^(Sj's^aO-C|gS!jift3 1 

[0 02 1 ] IBi^S l«:Jtfr^«*«*a3 5©=S## 
*«jL^*ifg»5n-si> #*«*3i3 5*igrf^ffiort^ 30 

l«:f^ffi(>Ad:<^cS©-c. ffilblili3 l«lfc;aiHlKL/J& 

S>-S. c©|gpg-c«, liS&lfi3 1 {C^#{i*a3 SA^t^* 
f^l»-Cl^)5:l,^©-C. mmk^ Wt^Wd^tri:^, C© 

^e««s-c«> iBi6«i3 1 . mm.mm.mt2 o*jj:afs 

n i^n) L.j*#»-sijfis««a«2 o©)SM=i^i'2 1 

^2 it)i^m.b^>i>^tti>(ic. Aiy^'-r)Vdf-^2 3 

CCJ; Df^i67-W- h 3 6iC>>tL/r{^Q3ti-Ct,»fcSlliE 

(|g|4tc*jii-cai5ii£:sri6j) ©:*j*t«ttisnte<& 

5. T'Si. f^lti:?"L'-h3 6*i<f:!yf«t«<3 3 5©ig 
«llll|fflij«g|53 5 a*i^t«ta3 5©a7c:^Cc4:i3^i*{* 
*:^|fiJK:B?Sn. cn{Cj:»)^*«fe3 5*5:6lHl«3{C^ 

l{C!g^«<a3 5*i#t«< ci(cj:»p. IgttWS 1 > 
aiM«$t»«2 0*Jj:c;®«l*-3f2©1t14h;bi?T I 
imSll*-a'2©HJ;'3hJl'i'TM©-^i+hJl/i7 (TM + 
T I ) *i«|f«*a3 5*M-CUl:^Jtt3 2CC{E*3n. C 50 
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mrWi)izlits:n\:,n^V )\'tf (TM+T I ) -c*aO«i 

[ 0 0 2 2 ] *a D*«i&»mg©Pg J: 0 ^j;*:* i&fe D«5«> h 
->1'5' (TM+T I) -CfatJmi&ftW^nSi. WEEtH 
;t)llll3 2©|pl^*iff±3n> cnKJrfJWa^ifBUfclg 
SbttS I©^etfc^*si8^6f){cff6n. €©i»^(c#^ 
«*a3 5*!BflP|gS(iflli3 1 CiicJ:»5llOfffl 
:^tt3 2*grtaDMJ6h;l'f (TM+TI) *itH;tl5 
ns. c©J:^{c« mj|)5fe0B©*aD*gJ?)SlltcJ:ti 
«, *ai;iB5«&©«^ePi-CJ^#{f*a3 5©|gaWili3 1 cc 

cnK:J:t3|gi6l63 1*5^ 
K^SCiKJ: 0. •e©^SK##«*a3 5*i|gi!i«i3 

T I ©^/iiW:^l?^ciai;SSit>h;ui' (TM+T I ) 

■vmit>^»hCtiA'Cft^, 0*>fc. «*«*a3 5©l|g 

8bW3 1 <<c^-t^m^^rii^^muhx^(o^mm 

*l|iI-r*C<!:(Cj;0mi6*-^2©ti}:^ h-'bi'TMi 
9*>A#«C<aCSSJ&;'3 (TM+T I ) *ffS«RSr*S 
©T. ^i£3fe©v^>•7- 1 6 2©T>tf^H 6 1 tCMTS 

fjSB$©ffiS«: J: »5 :A:tiid:*aDlSJf>:^?:^*3lf.5c^*3 
i<))S-f>>'-5i'hXB: (iTSSXa) 1 5 0©<fc-5!&:^t^c 
(JTSW) «f6^-rSC<k>3:<, ««i*-^2© 
mti h;l'i'TMJ:<3 fe;*c#^c*3DiS5J=!>* (TM+T I ) 

3 1 *jJ:!yfffi:^«i3 2«, ^*«*a3 5«:*fL/r®EA 

fi«©;^j-r}fA3nsWiS{cs^sn-ci^s. c©/c 

i##«*a3 5 i©lfflfeJ:iy!a::tf«r3 2i«#«*33 5 

c©/cj?)> iaKiiiii3 i*5^is-r-5t^ (^gf«te3 
5{c*for?t-s«SS) -c*or4>> c©^«ifli3 i©ia 
iihJi/^©— g|5*sffl::til*3 2{cea2n. cnfcJcOffl 
:^tt3 2©$^{cil«uft:y'5^ y habsi.»« ^-^-f>'^•e 
H?©3tffii:Rccoi;iB?»:firiaj©«l3&>^ciilgh;i'i'*5 
fPfflTS, c*T,K:j:n{i> ffl;>3fili3 2*i«=.*aOiB9&©fc 
*©lHlfef-;i'^*5tii;^S*a)tcCJttSg{ctei,>-r*>, 
3 2<!:5tSSX:g:<!:©ra©lilte53|fiI©*«/c-3* (€^Ali. 

^l?Li®ra©i' ';t^>;^) *sj:of5feSX:ai*ai:©sI 
SB. !i<;U h ©Bigp*-S^,^i:^ f h ^©^©IBIIk:^!^]©*^ 

t-€.Ci#s-Ct.2>, C©*{Coi,i-Ctt. f^^-r^l^2|| 
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[0 02 3] i^:i±m^Ltcm i mmjtm(fat. a^^jg 
*Si?)«5 o^^/iR^nrc^-Ba c(Dm2mmmi&(Di^om 

>^^i 0«:*tLrip|tepISItc3tMSnri,>-S« fic, ^: 

rfcf). C(D:/U-+^H645cJ:*3 ^>^--:^;l/+''\- 
63CC»-^<D[eI|gS5^*^#;le*lrl>^o 

^-<>^-:^>|^^*i-6 3©jiIM(Cf^L#t:rr. M#6 4 20 
b. 6 3raogJSCCj:0>f >3?-:^JU+>6 3tc— ^(D 

6 4a C[)ft^:tJ«. frtS^ 1 WmmK,%5i^ 

^eoo^^-t-yrei cctj jg«j$ji 5 i f)^mcmi' h 

:$:i*/^^e^>^l 0cD5^{iiJtc«tt^t:r3 4^/M^ 
rffi:t;l45 2^5lpI^pJtg^c^f$^nt:i>^. fg«jlS5 i 3o 
t \^fM 5 2 t (Ora&c OJUri t^tai 5 3 5 HX 

c^So Igi6f45 i<btH;^iA5 2«. -en-eni^cji^'c 

m 1 #^{i:ta5 3or)P^JHiijCc^5t3!;:>5)rc-:)^;^j: < nK^m 

[0 0 2 4] |g«j#5 1 itH::^W5 2«. miH 
JfeffJ^i |i]<i(±i;^?IA 5 2 (Om^ll 5 2a. 52a CCffiJ^ 
U/cil^3 3. 3 3;&^s. |gtt#5 lCD5j^;^gP5 1 aK:0 
^U/c»rffi^R0<D»SB5 1 bCcK0iAOCi(CJ:Dffi 

m^tlX\.>h. MJB^3 3. 3 3«. mi«*«*a5 3 40 
tCj:f9ffiJ^7L5 2a. 5 2 a^Jr^ei^JaWJ-^IKSlL^CCi J: 

tmm&^^<Dmtni^m\.^hi^xx\.^ho 

5 3<0|g»«lM«SB5 3a«. mi^^Uf^b ^(O^Vm 

5 4 b(icwx^tixmwy\^^'^i<^xmmcm^^tix 

*ra;^y-:/5 47&^|g«il$45 UC*tbrm«&^-^2ffli| 
7:)^e)mr:2EleIOtc^{a-r^i. l^l^^rt*3i5 3cD|gtt so 
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K^mimtuf^5 3(om}^b i^M-r^m^ii^i^m 
^mm^ti^o mim^^ti25 3<Dmf}^mmmb3b 
mimmmmitmmtiit}n5 2tiC^ufc±^m5 
5 J: D myfi^o^iiL^mm^tifcun:^ <; - >^ 5 e <d 
m^smm(iC^m^tix\.>^. 53^1^16 

mimmb 3 a*sS*f^*:&[6lCC^fi[U/ct^S8m!!6Wl 

5 l:0^fi[5IK-r^i. |g»ff*5 1 ^||l^^^i^a5 3 7&^ 

m^fn^^xmsim 1 <bw:/jtt5 2/>5--^{b5ti. cn 

ic^^mnm^S l<D;&li|jfE^ffl;t>ffli5 2tcGM*nSo 

m;^IA5 2CD5feSCC^i0^#BSL/c7N:ftV>Jr^> h^CD5fe 

mimmm^ti. mt}m5 2'^:GMm-^ct(,cj^^ 

[0 0 2 5] *rHlxy-:/5 40ASa55 4ai 

^>^-i^ jV^-^ 6 3 CD/hSESP 6 3a C^S^ 
Wbr*>0. M#54a. 6 3 ara<D^SWm3:|?2« 
^{tt^ibl^mm^tlXl^^. C(Dm2m^[m5 7(>C 
^ 1 «#«fci5 3 <b«3!©:6#^CDftti:Ja;&5ffil>6 
nrCi-So COll2«#«^5 7©>f >^-:^Jl/=p-\='6 
3m<Dm^5 7 aic^^>^-^)V^^6 3(Dm^^6 3 

btc^gsnrc^'So — m2m^^m5 7<D^rs:^ 

y-:/5 4MOSgi55 7 b«. $:i$^^^i^>^ 1 OcDrt 

ffi^ff^jsu/c^^i 0 a^c^^^^nr*[Ei«3:^fojcD^ 
^xi.^^. ^>^-i-ji'^^6 3^^:&m^ m2mtt^ 

6 3 (D^jNSase 3at^m:^V-zrb 4(Oi^m^b 4 a 

ju=¥'¥e 3<DtcM^f>^m2m^{ti25 7 =^mx^m>f^ y 

-:/5 4Cce^5n^o *r^;^y-r^5 4*^2£lillKf -5 
^I^#«*a5 3(D|g«jttMiga55 3 a:^^^#f^# 

[0 02 6] i^:x±(Dj:^{,cmfSLVfcm2mmjfm<Di^o 

^®I-t-^^2€:^H«)$-t±^<h. m«m«i1f 6 0(DjlM 

¥'V6 2^6 2^^{ik^ox^'^ ore if)^mMm.r^o 

Kb. cn^C<fc l^^t^ta 5 3 :?&5|gtj,|4 5 UC^^ 
^^<o ^l^t«*a5 3;&^|gS&||l|5 UC^^f^C^T^l 
^*«*a5 3f>mnn5 1 f^-C^rHK-r-SCiJcJ: 

mim^ktf25 3i)mt}mb2(tc%^ii^. cnoc 

<J: 0 ffl^Jlili 5 2 *^IBttlA 5 1 $ nrifiiBUg-r 

a^?tt5 2 3&i:6I51<SrSC<fcCCj:f5. 

TMiit. ma&^-^^2cDtU:^h;i/^ccJ:0f#6n^o n 

cm^ h)i^T Mxi2 om^i>i^mn l xm.^mmcm. ^ 

ct(^J:^. ltiti^5 2(^i^»rj:t3iCmit>miKi^miQS 

^tmtim5 2<Dmni)m±^ti^. mt)m^2 6m» 



C9) 

15 

R*^#± ? nr iSM^'^ 6 2-62 (D^eiHl 0 CD^e:^^ff 

i^n-si. mifj^-^2;!)^ffiM<5:ur®s!iL/rci^/c 

>^-i')V^'^3 3i)^tEMm'i>t. a«*CDl|2^» 
«ta5 7 3l^^'/>3?-:^;l'=ri'6 3cD/hSgB6 3 atc^^ 

2 ^ t 5 7 J&^*P^ X y :/5 4 cdASSP 5 4a 
Cc;^*f^<o fie-:>r, cfiraxV'-::^5 4<fc^>^-:^iP 
+>6 3^i02^^t^ta5 7 ^/M.r-{*r2EliIig-r 
-5>o — ^rs:^v--yb4(,ckt. mim^^ti2b3(0 
jE«&f4W^gSP5 3 a*^i^3nTl^€>a C<Ofcit>. ^fffl 
X'J-:/5 4^2feiiIlK'r'Scb. ||l^^^^ta5 3C7:)|gS& 
f iMTO^ 5 3a ^^:&fnjtc^(4 U . C n^c <fc 

Dlll«#tft3i5 3tD|gt&#5 1 (CM-r-S^^^^^t^jS 

T^^^^^n^o iii«^t**a5 3(Dmm»iib uc*t-r^ 
^^ft^t^jEi3&^m$n^i. igtti45 1 tmtf^b 2 

^t. >r>^-:f;m^'if'6 3t*:/U-=^^S6 4CDlPlK 
tm(^Cj^^)^^^^±r^<0^. i^=^'i-6 2-'62*i 

tt^-^2tcJ:0Bt>':6liIlKL*^J?)'So Ill^ff5.^.<b 

i^fii. c (om^viimmm 5 uc^ i t^ta 5 3 t^^^ 

#«Cit:ci^ci.^<D'CMm«w:!|gttfili5 i«3gK*r6. 

[0 02 8] |gttl45 >^-:^;V^>6 

37&5@^$nsi. m2m^fiti25 7<D'<>'^-'rji^ 
i^fmcDffia55 7 a3&5^©«*aS[7c;':jtc<fc0^lrf*^»?^ 

m^tix. ^m:^'j-^b4i)mimmmb3(Dmyt 

b3(Dmmm\^b 3 a:o^^^{^^:^ri^^m$nT^ 
i«*«*a5 3)&^^«-r^ffis&iiii5 K^MLxnam^ 

iJcJ:^. |gK)«i5 l<D|pIK*5ai;^llll5 2ice^$ti. 

1 . msMmmm eo^^j: o^msb^- ^ 2 ^cDtitt h 

2<DUi:^Jh;l/e?TMCC«}3n$n/c^ 
ffhib^ (TM + T I ) CCtB^U. t¥ortitthil-^T 
lCD^/cC:r;Ac^J^^:feDifjt6?>:^ (TM+T I ) Xi2Ci)m 
^i^ttih. t3il>mit>V)V^ (TM+T I) Xt^Oi)m 
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m^im^tix^<Dmmt{^±^tii><Dx. ^o^-i^ 
)V^^6 3ffiiEm^^M^i^xmwmb 1 ffi-mm^^ 

^(Df^BSIgSblAS l^||l^^«^3 5 3:^5^^ 
f^lr. cnk:cl:0W:^;#5 2^/M>rA#J^j:*aiDI*2^)h 

;bi5' (TM+T I ) 'f}mmmt}^ti^o i^:i±<Dii^mm 

J: ^ j^j::*;: t J^cCfTSl^^r^'r ^ c i < mm^^-^ 2 <Dm 
:^hJ\y^TM^^i^i^nrj:i20mi^hJi^ (TM+T 

I) xm^m^htih. */c, m2m^f&(Dmm(iCj;: 

<oM^&mf)^m 2m^{ti2b7 ^mxnt>ti. m i mm 
mm(fCis\ifim2 n ^ms3 7 tcffl^-r^sw^/M/ 

H 1 5 3 :0^^#{^l^r cJiPalX U - :/ 5 4 ;t»^fg«i 

tii^>^-i^)v^''^8 3^cnLx^mm^'r^im (c 

CD^. ctira>^U-:/5 4CDASSI55 4 a«m2^#ti*3i 

5 7 ccMi/ r^^-r-s) (cfci^r. MillJfi?l5^o^^ 

CC^f*3 7 hf)^%^mU2 3 b CC*tUT^0iIL/l^j|ft3 

(l^<*3 7 b7!f5<^^DflSB2 3 b CcSJOiAtfR^CC^^-T^ 

ij^^ij^^^) i)m^V^j:l>(DX. CO^^^Xh^mi^ 

cm^^bO(DiSi.^mmmmu^tixi.>^. ccd,^. 

i^TFmmr^m3mmm(oi3iom^m7 0(iCh'^ 
\.^xhmux$>^o 

[0 029] iu±mm ufcm i :hJ:^m2mMmm(iat 
^hdcmwim^^ctffix^^^ 07{ci3:. m3^ste 
mm<Di2om^m7 oij^^^tixi^^^o c(Dm3mmm 
m<Df^cm^m7 oiit,. muotcm2mmmm<Dit3iOWi 

m^i^mofcmf&trji^xi^^. ^(Dfk(ommc-:>i.^x 
{m2mm^mtmm^cmm^nxi.>6(ox. m2mm 

mmtiCti: U X^m^mL rj:\.^Si^m^^ (>'m^Oc-:>c^r 

> y 1 0 o^fesWTMcc^a:. -^n 7 2 ^ftLx±r^cm 

W)^m^CU :^i^mm\y^^-7 lf)^^i$tlXl>^. CO 
);Jv^mmu^^-7 lO^^J (a7(c*5C^r:ea8WJ) 

Cfgl57 1 aif)m^^f^tlXi.^6. C(Di^m^m^^Sit7 1 a 

4 ^jEJ^U/cS ^ ;^ >r ^ U>'^*- 5 t CCDU 

^^-7 l<Dm^^m9cxm'fX^^J;:^(iCrj:^xi.^^. 

^-ji^mm\y^^-7 KOm&m (07^*5C^TS«(!IJ) 

^t. 0lfCmK>i^Wcay^mm7 3tfC 

y 1 0 Jc«L,r^^±TCc^«ipJt65c^Sti/cn ^ 

e>7 3ai. C<Da':;^f>7 3 a**»>'^^e^>^ 

1 0(Di^»Jcc^tm-r:/7r^ (tiy^y^i^) (tci^m-r^ 

fcit>(DSmkm7 3b^m^Xi.>^. a-^^fc:->7 3a 
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5 4 (Dffjffitcff JiS c (7)f¥ffitfc^Ti**rax g - :/ 

itta -J 7 1 cD5^^fflJ(cffl*fW^cM»pItB>a: 

[0 0 3 0] fggi#»t:fgP7 1 accjg^^ismra*:. 

3 b cciffLr0^T:/3OT>n v ^:&r^itc^fl[0. cii 

$ti-5>o u^>i^fc:>7 3aJ&^r>Pi^^:e'fSltc^a(lL/r 

*pax';--:/5 4ccs*-r^fl?)Et*i®3J>«»^5n^i. « 

PBi;^';--:/5 4;&^0l5pTtg^cCt^MiJ^cC^o ccDr>p ^ 

^ti?^r«. -Y>^-•:^>>l'=fi'6 3 7&^:£lHlK*r^tll2 
^si# t^:fa 5 7 CD^*#^ J: cfill;:^ »; - 5 4 *5:£|gi 

IkU. cniCcfcO^l^^i^taS 3(^)|gIbljlWffigP5 3 

(TM+Ti) ^\:&ti'r^c.tt^r^%^. uv^mmv 

)KI^U/^-7Ui. ffffi5^*a7 3b(D«^:^&cJ:Da 
^f>7 3 a7&5p^;^^:&f^-^f^^?nri>6Ci^Cj:0 

^tSSS-Ctt. ipra:^i;^':r5 4<DJSffi(ca-^^fc:>7 3 
a:05BBS8ti*a7 3 b CD«^;^^ J: ^WEE^ nr*P^:^ V 
-->^5 43&5Iilfe:^tfe^i:n^>i!7t^^^.ii^j:^cDr\ 'Y>^- 
3j&5:a5ii£Lrll2^#«fe5 7 3&5^#«i^ 
rt43M:^';-:/5 4>i)^l5iiiL5^j:c>. *ra;^»;-^>^5 4 
^^^UllE^T^ftB^ca titd^mcvu. m 1 #^t^^a 5 3 

^pbI^^ V - 5 4 ^M^mm^m t-r^ct 
n(fCj:^mt}n5 2^mxi2om^h)\^^ (tm+t 
[0 0 3 1 3 \ci±<D<k'>t,cmj&Lfcm3nmmmo:>i3iC 

m^^l 0 o y ^mm\y^<- 7 1 

Lrxi^^^mr^^t. P ^t:'>7 3 a5&^ffi^(^tD7 3 btC 
j:0ct3raxU-:/5 4Ccf¥BE$n^or. cf^f^^^U--:/ 
5 4<D[pllK5&5^±5n/ct^SS<!:3^j:^o ^rM:^0-^5 4 

fflfJiSSH55 3 aAS|Bft«i5 1 ©«liaO«:|iISE^tB<ct^«'C 
^>'S/c255mi^^^^*a5 3;&^lHl«K-Ct-r. ^^e-:>T®l^ 
t«t3[5 3ti|g«il45 uc«lrft3J^^J^j:i^cDrilES&fiS5 l 
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Otitth;l'^T I^^^^^S-r-So ^Cr. CCDjgS6«l5 1 

c:MfP7 1 a.(^cm^^\^mi^xu y i^r 

>n :/i'WcMttg^f'PL> cnCCjcOa^:' ^t:->7 3 a 

5 3 a;&5cfir5x y--:/5 4 i-^^Tlel^nJtgWSSi^^c 
0. cnccJ:0|g«ttfflraSP5 3 a3!>^^0«*affi5E:^&c 

[0 03 2] Bl«*«*ai5 3:6i|^S6#5 UC^*#l> 

ffl:tltt5 2 1 ^* tfta 5 3 «r/M/T— ftr^iaSgU 
*&a^)'So c^ur. ^te-r^lEI6IA5 l (DlHllto^&^ll l « 
#«ta5 3CD#^f^^{c<i:0ai:tJ«i5 2Cce^3n^B# 

^-'^2(Dmt}h)l'^TM<D^n\')Vi^ (TM+TI) 

i)mm^n^o -r^to-^. tB;^iii5 2 3&^6». mtt^- 

^20115;^ h;i'i57TMJ:»):^#!^j:h;i'^ (TM+TI) 

7 0tS. ':;^b>'^*-5^:^>jS{^bTmS&^-:$?2 

mi^^^ti^^ s^ifTLxmrnnb i trntiUb 2^m 

[0033] m:hn 5 2 (D:6liIIE^ J: ^3 tai D*»2s?>3!;^il?f 

bxmtims 2(,c:K^rj:i2cm^mm^i^m^ti^t. 
m2mmMmtmm^mt}mb2<Dmmm±^ti. c 
ntcj:oiii«*«*a5 3fc<fcaf|ga6«i5 i*^f?±-r 

mmi 5 1 i^t^^fpi-r ^ i®M^> 62-62 <d<&Ie 

-SCD^. -^>^-:^;l/=¥^i=*6 3?&^:/U-+$^g 

6 4Cc!Sur:SiiloeciiiK-r€>o '<>^-i')\^^^e3 

(D:^m 0 (DiHlfec*^ 2 {ti2 5 7 cc>(t t r^^^^::^ 

[^(Dm^X$)^<DX. ||2^^«:ta5 7«-f >^-:^;^ 

^^+6 3<d/JnsS56 3 atc^*m^r, > 

-^6 3i— f*r:£lI»3^c[p«SU*Si!s?>^o ^2^^^^*a5 
7<D:&^^(ommt. WBlX';--:/5 4cDJSgP5 7 bcc 

7t^*rflX';-:/5 4(D;^SgP5 4a^4>^#«<o C 

nrW^x ^J-:f5 4i)m^'^Wj:iKmtf3:-?Xi.^^(D 
X. m2m^kti25 7f>i^m:^'J-':^b4(D±^^5 4 
atC«^f^<i. *PaxV-->^5 47!J^£lEieur^l« 
50 ^ti*ai5 3CDSg«ittW^5 3 a?!?5^^^^tfi?l*:)7f^^c 
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[0 0 3 4] IffittttB l*5^«gU*&«?)S<!:-r>d?-:^;b 
=f if' 6 3 (D^^^m±r /c»?)|| 2 « ^ 5 7 CD^ ^ 

3 a7&s«4a«7n;^{c <fc «p^*#*:^rfiitc^aur^2^ 

tcj:0ffi;^f*5 2>l:gr*3iO*|es?) h;t/^ (TM+TI) 

(TM+T I ) (omM^u^ti. cnf)mmmrj::$ 

>7 3 a?&5EBI®«iai7 3 b tcj: 0 4^^;^ U -:/5 4CC}f 

m^. u->xm^n5 2iitmi&Lrj:i.>m^im^m^s 
n^o c(om^. n-^ ^»^uyN'-7 icD?i^jS{^^*n 20 

I8»*45 ltC?Pfr6lll##K*a5 3CD^###«: 

^^:?;):»^«^ci^^-c^. cnccj:f:)m:^yf45 2--<D^• 
<fcn«. tB;^f45 2*>6W:^5ti'5|gSti#5 l^cDtitt 

h ^ T I (DA# ^ ^amcmmr^ c t f)Sx^^(o 
X. m^iitiimi:x±(^:K^rj:t2om^hJi^^(Dmtf^m 
wci.>m^^. rj:i2omit>mm(^cmj&'r^cti)^x 

xi>. ^m.-r^mw}mb i(,cMLxmim^iiti^b3^ 30 

(TM+T I ) ^m:hr^mmx$y^<Dx. 

^sbxwMcizh^i^^mtft^ct-^xB^, ^/c. m 
mitOdi^^xh. mmmb I tmi^^icti25 3t<Dm(D 

S»:ftCC cfc 0 ^©liHg h i^CD— SB*5m;^tt 5 2 e> ffl 

/CO # ?&KiRb r ^»#^a cm^:^mcmm u /ct^sscc^s 

nm^mi^^ct^^x^i>tti>(<.. mti^bzt^G^ 

t(Dm<DMWj\^o:>m^^Mmr^ct'f)^x^^<Dx^ 
m^i^cm^mi oommiaa^jz^—mM^^ctt^x^ 
3 ^2j|jsftjgg8i[ai«. msmmnmoi^o 

m^Wil 0(,C^-,Xh. m2^#W*3i5 7^/M^rH^> 
1 «^ «4a 5 3 CD|g*6lftfflJ«gp 5 3a tCi^^T €>^^t? 50 
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$>K}. mim^mm(tc:hi.i^m2uy{7mm3 7(>ci^s^ 
'r^mt^m\^>^mf&tittrj:^x{,^tj:{.^<Dx. m2a>:; 

^ i^a 3 7 J: ^ :^ ^ 1^ ^ -r # ^ ^ i T ^ C i 7&5 ^ 
W±I^H^L/c^l'-®3||ife?f^.mfc«^^M*»P 
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